Introduction: Staphylococcal scalded skin syndrome is an extensive desquamative erythematous condition caused by exfoliative toxins of Staphylococcus aureus. This disease usually affects neonates and generally responds rapidly to antibiotic therapy.
Introduction
Staphylococcal scalded skin syndrome (SSSS) is a rapidly expanding exfoliative disease of the skin characterized by blistering and epidermal peeling. The disease is induced by exfoliative toxins (ET) of Staphylococcus aureus and typically occurs in newborn babies with an onset between the first 3 and 16 days of life [1] . In this case report we discuss an unusual presentation of recurring SSSS in a baby with a very low birth weight (VLBW). Furthermore, we emphasize the importance of early diagnosis of SSSS because of the risk of nosocomial spread to other patients in the Neonatal Intensive Care Unit (NICU), the morbidity and the increased risk of mortality in children [2] .
Case presentation
A baby boy weighing 1030 g was born at 26 6/7 weeks gestation by vaginal delivery. Pregnancy was uncomplicated until 2 days before delivery when spontaneous rupture of membranes occurred. The mother received tocolytic treatment but labour continued and the baby was delivered. Apgar scores were 2, 6 and 9 at 1, 5 and 10 minutes after birth, respectively.
The infant was transported to the NICU with nasal continuous positive airway pressure (CPAP). Because rupture of membranes existed for more than 48 hours, antibiotics (amoxicillin-clavulanic acid and gentamicin) were started. Blood culture remained negative, but group B streptococcus was cultured from the infant's ear and the placenta. We found no clues of infection clinically or in laboratory tests. Amoxicillin-clavulanic acid was continued for 7 days and gentamicin for 3 days.
On day 19 of life, a 5 mm red skin lesion with epidermal peeling was noticed on the left nostril were the nasal CPAP tube was fixed. Within 6 hours the lesions expanded and new lesions of blisters and exfoliation appeared on shoulders, trunk and the peri-umbilical region. This left an erythematous and moist surface (Fig. 1) . The infant was sensitive to manipulation and extremely irritable. The clinical appearance was interpreted as SSSS and blood culture, culture of a blister, and swabs of the nose and perineum were obtained. We started a combination therapy of intravenous flucloxacillin (75 mg/kg in 3 doses) for 10 days, local administration of fusidic acid and adequate pain treatment with intravenous acetaminophen and morphine following premature infant pain profile scores. The patient was isolated. One day after initiation of antibiotic therapy, the lesions ceased to increase or expand. Complete recovery of the affected skin was seen within 11 days. Blood culture remained negative, as were swabs of the nose and perineum. Culture of the skin lesion revealed coagulasenegative staphylococci. Skin biopsy was not performed. The patient was discharged to the pediatric ward approximately one month after birth.
On day 48 of life, suspicion of SSSS arose again and the patient was transferred back to the NICU. The infant developed discrete exfoliation of the nose and the distal part of digits I and III. Within 24 hours, the scrotum, all fingers and the inguinal and peri-umbilical regions were affected. Again we noticed rapidly expanding skin lesions with blistering, epidermal peeling and erythroderma. The boy had no clinical signs of infection, but became agitated when touched. After obtaining cultures from the skin (digits I and III), the nose, the pharynx and the blood, intravenous flucloxacillin was administered for 15 days. Supportive treatment consisted of adequate analgesic treatment, aseptic care and isolation of the patient. As in the first episode of SSSS, no further increase in the lesions was noticed after 36 hours and complete resolution appeared after 1 week. S. aureus was cultured from the nose, the fingers and the pharynx. Blood culture was again sterile. The material was sent to The National Institute for Public Health and the Environment for polymerase chain reaction analysis of the exfoliative toxin genes of the strain. The S. aureus strain was shown to possess the eta gene for Exfoliative Toxin A (ET-A). This confirmed our clinical diagnosis of SSSS. The course of further treatment of the patient was uneventful and discharge to home took place on day 74. Follow-up in our out-patient clinic till 6 months after discharge was completely satisfactory without any relapse of symptoms of SSSS.
Discussion
SSSS is a clinical manifestation of infection caused by exfoliative toxin producing Staphylococci, usually phage II S. aureus strains. These toxins, especially ET-A and ET-B, spread hematogenously and cause erythema, blistering and superficial scalding of the skin by targeting the protein desmoglein I in the zona granulosa of the epidermis [3] . Of the S. aureus strains 5% to 6% produce ET, with over 80% of the ET as ET-A. In this case report, investigations for exfoliative toxins were positive for ET-A. This result confirmed our clinical diagnosis of SSSS.
The differential diagnosis of skin exfoliation in neonates includes SSSS, bullous impetigo, chemical burns, drug or viral-induced toxic epidermal necrolysis, epidermolysis bullosa, bullous mastocytosis and neonatal pemphigus [4] [5] [6] . Diagnosis of SSSS is mainly based on clinical criteria and only confirmed by exotoxin producing S. aureus. Diagnosis based on blood or tissue cultures often occurs later than clinical diagnosis. Therefore, fast recognition of this disease is required to start systemic antibiotic treatment with b-lactamase-resistant penicillin at an early stage. Although this treatment is easy and effective within 24 to 36 hours, mortality is still 3% to 11% in children [2] and over 50% in adults [3] . Besides antibiotic therapy and supportive and aseptic skin care, adequate analgesic treatment (morphine), minimal handling and appropriate management of fluid and electrolyte balance are necessary [5, 7] . To prevent outbreaks of SSSS involving a large number of newborn babies in neonatal wards, it is important to isolate the infected infant in an incubator [8] .
Epidemiological studies showed a prevalence of 3% to 6% of toxin producing S. aureus carriage, with a prevalence of 3% in antenatal women [8] . Hargiss et al. [9] reported that up to 60% of neonates discharged from hospital may be nasal carriers of S. aureus. Although these data may suggest a high incidence of SSSS, Mockenhaupt et al. [2] calculated an overall incidence between 0.09 and 0.13 cases per million habitants per 5 year with 95% confidence intervals of 0 to 4. SSSS predominantly occurs in neonates, with onset between 3 and 16 days and is less common in preterm infants [1] . Factors that may be responsible for the higher incidence in neonates in comparison to adults include renal immaturity, resulting in diminished clearance of toxins and a lack of specific antibodies against staphylococcal toxins [7] .
Less than 10 cases of SSSS in infants with VLBW have been reported in the literature [4] [5] [6] [10] [11] [12] . Recurrence of SSSS appears to be even more uncommon, especially among preterm neonates. Dobson et al [13] describe an adult patient who developed SSSS 8 days following the cessation of antibiotics for a chest infection and pressure sores. Diagnosis was made on a clinical basis and the patient was treated with intravenous cefuroxime. Recrudescence of the disease appeared after switching to oral cefaclor [13] . Rieger-Fackeldey et al. [14] report SSSS in an extremely low birth weight infant with a relapse 4 weeks after the primary infection. Another case report mentions SSSS in two male siblings aged 5 and 10 years old. This condition recurred in the same children within a period of about 12 months [15] . Our case report in which we describe a preterm infant with a birth weight of 1030 g with two episodes of SSSS on days 19 and 48 of life seems to be unique in the literature.
Conclusion
We describe an unusual case of recurring SSSS in a VLBW infant and underline the necessity of early diagnosis and treatment of this disease.
